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MR images were acquired with 59x591~m 2 in-plane reconstructed 
spatial resolution and 156 i~m slice thickness. Total scan time was 
45 minutes. To quantify cartilage thickness, cartilage segmenta- 
tion was performed using in-house dedicated software. 
Results: Means cartilage thickness measured for SHAM and 
MNX groups are given in Table 1. 
Table 1 - Mean cartilage thickness (izm) ± S.E.M. 
D15 D45 Dg0 D135 
SHAM 289.1±10.5 307.4±15.4 309.8±13.17 276.1±9.9 
MNX 297.0±13.4 232.4±11.4 213.4±12.8 
Note: For reasons of early meniscectomy, only SHAM group was imaged at 
D15. 
The SHAM values show non significant 6.3% and 7.2% increase 
of mean cartilage thickness from D15 to respectively D45 and 
Dg0. From Day 15 to Day 135 a still non significant 4.5% de- 
crease was found. Significant differences were found between 
D45 and D135 (*P<0.05) and between Dg0 and D135 (**P<0.01) 
respectively (Fig. 1 ). For MNX group significant 21.7% (**P<0.01) 
decrease of mean cartilage thickness from D45 to Dg0 and, then, 
of 28.2% (***P<0.001) at D135 were found (Fig. A). At D45 there 
is no significant difference found between the mean cartilage 
thickness measured for SHAM and MNX groups. At Dg0, differ- 
ence between MNX and SHAM groups increases significantly up 
to 25% (***P<0.001). At D135, significant difference was found 
between the groups, with a decrease of 22.7% (***P<0.001) for 
MNX group than SHAM group (Fig. 2). 
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Fig. 2. MRI longitudinal study. 
Discussion: Medial tibial cartilage measurements based HR 
MR Images enabled to monitor longitudinal cartilage thickness 
changes. It could be used as a non invasive tool to monitor ther- 
apy response in this OA model. 
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Magnetic Resonance Imaging (MRI) is technology that has al- 
lowed for non-invasive visualization of articular and periarticular 
morphology in the knee. MRI has already proven to be an im- 
portant tool in improving our understanding of knee osteoarthritis 
(OA), by providing a sensitive non-invasive tool for the study of 
healthy and diseased states, and a means of assessing risk fac- 
tors and the effectiveness of therapeutic interventions for preven- 
tion of pain, dysfunction, and disability in OA. However, the utility 
of knee MRI in the study of OA is limited by the fact that the mea- 
surements of findings have not been systematically developed, 
assessed for reliability, scaled, well-validated, and assessed for 
sensitivity to change. Recent data has suggested that there are 
limitations with the current methods used for scoring knee MRIs 
for OA features. We undertook a study to systematically develop 
a novel scoring method and to assess the reliability of this scoring 
scheme. 
Methods: Initially a knee OA specific scoring scheme (BLOKS: 
Boston Leeds Osteoarthritis Knee Score) was developed by 
consensus of musculoskeletal radiologists and OA clinical re- 
searchers. Two exercises for calibration and assessment of re- 
liability were conducted. The panel of observers then conducted 
standardization sessions to minimize inconsistencies after each 
reading exercise. After completion of these training sessions the 
observers scored MRI's blind to results of prior observers and 
patient details. 
Results: A comprehensive scoring method for knee joint assess- 
ment in osteoarthritis was developed. The knee was first divided 
into functionally distinct anatomic regions. This instrument in- 
cludes assessment of bone marrow lesions (volume, and % sur- 
face area adjacent to subchondral plate), cartilage (size of area 
of cartilage loss, and % of thickness lost), osteophytes, synovi- 
tis, effusion, meniscal extrusion, meniscal morphology, ligaments 
and periarticular features. The interobserver eliability (kappa) for 
all features scored was >0.6. 
Conclusion: We have developed a novel scoring method for ap- 
plication in MRI studies of knee osteoarthritis. This method has 
acceptable reproducibility. We are planning further exercises to 
assess the responsiveness, validity and psychometric properties 
of this scoring technique. 
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Objective: The aim of this study was to present a novel, auto- 
matic method for the segmentation of knee cartilage from Mag- 
netic Resonance Imaging (MRI), and to investigate whether the 
method can differentiate a healthy population from a population 
with osteoarthritis (OA) using the automatically estimated vol- 
umes. 
Materials and Methods: We studied 114 knees of which 51 were 
from healthy subjects and 63 from subjects with mild to severe OA 
$122 Poster Presentat ions 
(defined by a score of 1 or higher on the Kellgren and Lawrence 
index determined from x-rays). The subjects were 22-79 years old 
and 59% were females. The subjects were submitted to MRI ex- 
amination of both knees using an Esaote C-Span low-field 0.18 
T scanner performing Turbo 3D T1 sequences with an average 
sagittal slice thickness of 0.81 mm. The medial cartilage com- 
partments were manually delineated by a radiologist. 
A software method for automatic artilage segmentation from MR 
scans was designed. It was first trained on 25 scans not included 
in the evaluation data set to identify cartilage, thereafter automat- 
ically separated the voxels of the scans into three classes: tibial 
and femoral cartilage and background. Voxels were assigned to 
the most probable class based on prior knowledge of the carti- 
lage structure. The segmentation method is automatic and thus 
has no intra-scan variability. 
Results: The accuracy of the automatic method was evaluated 
by comparing with the manual delineations for the 114 scans. The 
segmentations had average sensitivity and specificity of 81.1% 
and 99.9% respectively. Furthermore, volume estimations corre- 
lated well with the manual ones (Fig. 1). 
The reproducibility was estimated by the inter-scan variability. For 
this, 31 knees were scanned once more after approximately one 
week. The automatic method resulted in correlation coefficient 
0.86 (p-value < 0.0001) between pairs of volumes estimated on 
the same knee. 
The cartilage volumes obtained from the method were signifi- 
cantly lower in OA knees than the volumes of healthy knees (Fig. 
2) when adjusted for difference in bone size (p = 0.0063). 
Conclusion: The results show that the automatic cartilage seg- 
Cartilage volume correlation, r= 0.85, p = 5.2"10 -~3, n = 114 
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mentation method is robust, has high reproducibility, and is well- 
correlated with manual delineations. It may be used for quantifica- 
tion of cartilage volume and separation of healthy from OA popu- 
lations. Prospective work involves longitudinal studies of cartilage 
volume in osteoarthritic knees. 
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Aim: Does the pressure/cm 2on cartilage during growth influence 
the joint space width (JSW)? If yes, a short acetabular oof (dys- 
plasia) enhancing pressure/cm 2 should result in a thicker JSW, 
and, on the contrary, a large overcovering roof decreasing the 
pressure/cm 2 should lead to a thinner JSW. Hypothesis to be 
tested. 
Methods: An anteroposterior pelvic x-ray was taken in 228 sub- 
jects without any history of hip pain. JSW was measured at its 
superolateral, apical and superomedial sites, using a millimetric 
ruler.The Wiberg VCE angle assessing the lateral coverage of the 
femoral head by the acetabular oof was measured with the help 
of an accurate arthrometer put on the x-ray. Likewise concerning 
the HTE angle, measuring the acetabular oof acclivity.The VCE 
angle was considered as insufficient (dysplasia) when _> 20 ° and 
as overcovering (coxa profunda) when _> 45 °. The HTE angle was 
considered as too much upward oblique (dysplasia) when above 
12 °. The best of the 2 trained readers tested (intraobserver repro- 
ducibility) measured all parameters. Wilcoxon rank test and Pear- 
son correlation coefficient were used for non-parametric variables 
(SAS, version 6-12). 
Results: 223 radiographs were assessable (5 painless OA were 
excluded), belonging to 127 women, 96 men, mean age 51.3 y 
(SD 16; range: 16-88 y). Mean JSW: 4.19mm (SD 0.92; range: 
2-7). The JSW was inversely proportional to the VCE angle and 
proportional to the HTE angle with regard to the apical and su- 
peromedial sites, with a correlation statistically highly significant 
(see Table 1). Between the hips with VCE _< 20 ° and those with 
VCE _> 45 °, the difference of JSW was 0.97 mm (p = 0.007). 
Table 1. Correlation of the JSW with the VCE and HTE angles: Pearson 
coefficient (p) 
JSW site VCE HTE 
superolateral - 0.11 (0.02) 0.35 (< 0.009) 
apical - 0.27 (< 0.001) 0.35 (<0.001) 
superomedial - 0.35 (< O. 001) 0.37 (< 0.001) 
Conclusion: The JSW is thicker in acetabular dysplasia and thin- 
ner in coxa profunda, data to be considered when a possible JS 
narrowing (OA) is in question. 
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Purpose: The purpose of this study is to examine the spatial 
